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(57) ABSTRACT

A panel hanger apparatus for roller hemming is disclosed.
The panel hanger apparatus clamps parts and loads the parts
onto a hemming die, and comprises a hanger frame, a
plurality of vacuum cups mounted to the hanger frame and
adapted to hold the outer panel of the parts by using vacuum
pressure, and a plurality of locators mounted to an edge of
the hanger frame for clamping the inner panel of the parts.
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1
PANEL HANGER APPARATUS FOR ROLLER
HEMMING

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0127960 filed in the
Korean Intellectual Property Office on Dec. 1, 2011, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a roller hemming system.
More particularly, the present invention relates to a panel
hanger apparatus for roller hemming which may clamp parts
and load the parts to a hemming die.

(b) Description of the Related Art

Generally, after panels are manufactured through various
press apparatus, the panels are then transmitted to a vehicle
body factory at a first stage of a vehicle manufacturing
process. The panels are assembled together so as to form a
vehicle body of a body in white (B.I.W) shape.

After the panels of the vehicle body are formed to have a
predetermined shape through various press apparatus by
application of pressure, the panels are cut, drilled, bent,
and/or curved through a variety of press processes such as
trimming, piercing, flanging, hemming and so on.

In the roller hemming process, parts, which comprise an
outer panel and an inner panel, are loaded on a hemming die
by a robot hanger apparatus. The parts are then clamped by
a clamper and are hemmed by a roller hemming apparatus.

However, in the conventional art, the robot hanger appa-
ratus clamps the parts and the parts are loaded on the
hemming die by a specific hanger. However, this results in
a complex and relatively time consuming process because
the clamping processes requires various steps such as posi-
tioning, fixing and etc. the parts on the hemming die.

Also, in the conventional art, as the parts move along the
apparatus assembly line in the hemming process, the parts
must be repeatedly clamped and un-clamped by the clamper.
Thus, the entire system and roller hemming process is
complex and time consuming. As a result, manufacturing
costs of the parts is relatively high.

The above information disclosed in this Background
section is only for enhancement of understanding of the
background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

The present invention has been made in an effort to
provide a panel hanger apparatus for roller hemming which
is capable of clamping parts and loading the parts to a
hemming die without requiring a specific hanger.

According to one aspect, a panel hanger apparatus for
roller hemming is provided which clamps parts (as referred
to herein, a “part” is understood as including an outer and an
inner panel and, thus, the combination of an outer panel and
an inner panel may be referred to simply as a “part”) and
loads the parts onto a hemming die, the panel hanger
apparatus comprising a hanger frame, a plurality of vacuum
cups mounted to the hanger frame and adapted to suction/
hold the outer panel of the parts by using vacuum pressure,
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and a plurality of locators mounted at an edge of the hanger
frame and which clamp the inner panel of the parts.

According to various embodiments, the panel hanger
apparatus may further include at least one positioning pin
which is mounted to the hanger, is insertable into a posi-
tioning hole formed in the inner panel, and which positions
the parts.

According to various embodiments, the panel hanger
apparatus may further include a locking unit which is
mounted to the hanger frame and which is configured and
arranged to fix the hanger frame to the hemming die.

According to various embodiments, the locking unit may
include a locking arm which is mounted to the hanger frame
and which is clamped by a pin clamper disposed on the
hemming die.

According to various embodiments, a clamp hole may be
formed in the locking arm where the pin clamper is con-
nected thereto.

According to various embodiments, the hanger frame may
be pressurized by a separate pressurizing unit while the
apparatus is in a state of loading the parts on the hemming
die.

According to various embodiments, the locator may be
provided with a push block configured and arranged for
pushing the inner panel while the apparatus is in a state of
loading the parts on the hemming die.

According to various embodiments, the apparatus is con-
figured and arranged for clamping a part which is a hood,
and loading the hood on the hemming die.

According a further aspect, a panel hanger apparatus for
roller hemming is provided for clamping parts and loading
the parts to a hemming die, wherein the panel hanger
apparatus according comprises a hanger frame, a plurality of
vacuum cups mounted to the hanger frame and adapted to
suction/hold the outer panel of the parts by using vacuum
pressure, a plurality of locators mounted at an edge of the
hanger frame and configured and arranged to clamp the
inner panel of the parts, at least one positioning pin which
is mounted to the hanger is insertable into a positioning hole
formed to the inner panel and which is configured and
arranged to position the parts, and a locking unit which is
mounted to the hanger frame and which is configured and
arranged to fixe the hanger frame to the hemming die.

According to various embodiments, the hanger frame may
be pressurized by a separate pressurizing unit while the
panel hanger apparatus is in a state of loading the parts on
the hemming die. The locators may be provided with a push
block configured and arranged for pushing the inner panel
while the panel hanger apparatus is in a state of loading the
parts on the hemming die. The locking unit may be clamped
by a pin clamper disposed on the hemming die.

According to an exemplary embodiment of the present
invention, the panel hanger apparatus may clamp, load,
position and fix the parts on the hemming die as an all-in-one
apparatus, and the apparatus may reduce the time required
for the entire roller hemming process.

According to various embodiments, the apparatus may
position the parts on the hemming die and fix the parts on the
hemming die though the pressurizing unit and the push
block while the apparatus is in a state of locking the hanger
frame on the a base though the locking unit and the pin
clamper.

As such, according to an exemplary embodiment of the
present invention, the panel hanger apparatus may securely
clamp the parts to the hemming die and may allow for the
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hemming process to be carried out without interference of a
clamper which is used to clamp the parts in the conventional
art.

Further, according to the present invention, repeat clamp-
ing and un-clamping of the parts by a clamper as the parts
move along the apparatus assembly line in the hemming
process is not required. As such, the time required for
carrying out the entire roller hemming process may be
reduced, the entire system may be simplified and manufac-
turing costs of the parts may be reduced.

Other aspects and exemplary embodiments of the inven-
tion are discussed infra.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate exemplary embodiments of the
present invention and are not construed to limit any aspect
of the invention.

FIG. 1 and FIG. 2 are perspective views of a panel hanger
apparatus for roller hemming according to an exemplary
embodiment of the present invention.

FIG. 3 is a side view of the panel hanger apparatus for
roller hemming as shown in FIGS. 1 and 2.

FIG. 4 is a drawing showing a vacuum cup of a panel
hanger apparatus for roller hemming according to an exem-
plary embodiment of the present invention.

FIG. 5 is a drawing showing a positioning pin of a panel
hanger apparatus for roller hemming according to an exem-
plary embodiment of the present invention.

FIG. 6 is a drawing showing a locator of a panel hanger
apparatus for roller hemming according to an exemplary
embodiment of the present invention.

DESCRIPTION OF SYMBOLS

1: parts
5: inner panel
7: hemming die

3: outer panel
6: base
8: pressurizing unit

9: pressurizing pad 10: hanger frame

30: vacuum cup 50: positioning pin

31: mounting bracket  51: mounting block

60: pin clamper 70: locator

61: clamping pin 71: mounting block

80: push block 90: locking unit

91: locking arm 93: clamp hole 100: hanger apparatus

It should be understood that the appended drawings are
not necessarily to scale, presenting a somewhat simplified
representation of various preferred features illustrative of the
basic principles of the invention. The specific design fea-
tures of the present invention as disclosed herein, including,
for example, specific dimensions, orientations, locations,
and shapes will be determined in part by the particular
intended application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the
several figures of the drawing.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
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4

embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

Description of components that are not necessary for
explaining the present invention will be omitted, and the
same constituent elements are denoted by the same reference
numerals in this specification.

In addition, size and thickness of components shown in
the drawings may be differ from real size and real thickness
of the components for better comprehension and ease of
description. Therefore, the present invention is not limited to
those shown in the drawings.

It is understood that the term “vehicle” or “vehicular” or
other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various com-
mercial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, plug-in hybrid electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.,
fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle is a vehicle that has two
or more sources of power, for example both gasoline-
powered and electric-powered vehicles.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof. As
used herein, the term “and/or” includes any and all combi-
nations of one or more of the associated listed items.

FIG. 1 and FIG. 2 are perspective views of a panel hanger
apparatus 100 for roller hemming according to an exemplary
embodiment of the present invention, and FIG. 3 is a side
view of the panel hanger apparatus 100 shown in FIGS. 1
and 2.

Referring to FIG. 1 to FIG. 3, the hanger apparatus 100
according to an exemplary embodiment of the present
invention may be utilized in a panel forming process in
which panels (hereinafter, outer and inner panels assembled
together will be referred to as “parts” for convenience), such
as a tail gate, a hood, etc., are formed.

According to the following exemplary embodiment, the
part 1 will hereinafter be described as a hood including an
outer panel 3 and an inner panel 5. However, the following
description can similarly be applied to any other vehicle
parts and, thus, the description is not limited to application
only to hoods.

As shown in the exemplary embodiment of the present
invention, the hanger apparatus 100 may be applied to a
roller hemming system where an edge of the part 1 is bent
and connected according to a roller hemming method.

In the roller hemming method, a flange of the outer panel
3 is bent toward an edge of the inner panel 5 by means of a
hemming roller which moves along the edge of the outer
panel 3 and the inner panel 5, thereby hemming the edge of
the part 1.

The hanger apparatus 100 is adapted to clamp the part 1
which is loaded on a marriage jig (not shown) and load the
part 1 on a hemming die 7 for the roller hemming process.
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As shown in FIG. 3, the hemming die 7 may be disposed
on a base 6.

The panel hanger apparatus 100 of the present invention
is all-in-one apparatus. In particular, according to the exem-
plary embodiment of the present invention, the panel hanger
100 is configured and arranged to be capable of clamping the
parts 1, loading the parts 1 onto the hemming die 7, and
fixing the parts 1 on the hemming die 7. The present hanger
apparatus 100 is capable of all of these features without
requiring a specific hanger for loading parts to the hemming
die 7 and, thus, is referred to as an “all-in-one” apparatus.

The panel hanger apparatus 100 according to an exem-
plary embodiment of the present invention as sown in FIGS.
1-3 basically includes a hanger frame 10, vacuum cups 30,
a positioning pin 50, locators 70 and a locking unit 90, and
these constituent elements will be discussed hereinafter.

In the exemplary embodiment of the present invention,

the hanger frame 10 is mounted to an end of a handling robot
(not shown) through a tool changer (not shown). Such
handling robots and tool changers are well known and, thus,
will not be described in detail herein.
The hanger frame 10 is a base frame that supports constitu-
ent elements and includes, for example, one or more brack-
ets, supporting blocks etc. Thus, in the present exemplary
embodiment, these constituent elements will be collectively
referred to as the hanger frame 10.

In the depicted exemplary embodiment of the present
invention, the vacuum cups 30 are adapted to fix the outer
panel 3 of the parts 1 to the hanger frame 10 by applying
suction to the parts 1 by using vacuum pressure.

The vacuum cup 30, as shown in FIG. 4, is mounted to
hanger frame 10 though a mounting bracket 31 correspond-
ing to the outer panel 3 of the parts 1. Of course, any other
mounting mechanism could also suitably be used.

In this case, the vacuum cup 30 is connected so as to be
movable up and down though a spring (not shown) (or other
suitable mechanism that provides the vacuum cup 30 with
up and down motion). As such, a position of the vacuum cup
30 may be adjusted against the hanger frame 10 and the
outer panel 3 by a suitable adjustment mechanism, such as
a position adjust plate PL. which is shown interposed
between the mounting bracket 31 and the hanger frame 10.

Referring to FIG. 5, in the exemplary embodiment of the
present invention, the positioning pin 50 is adapted to
position the parts 1 to the hanger frame 10 correctly (posi-
tioning at a predetermined position). For example, as shown
in FIG. 5, a pair of positioning pins 50 may be mounted to
the hanger frame 10 corresponding to positioning holes (not
shown) formed in the inner panel 5 of the parts 1.

The positioning pin 50 is insertable in the positioning hole
formed to the inner panel 5 and, thus, the part 1 is correctly
positioned on the hanger frame 10 (positioning at a prede-
termined position).

The positioning pin 50, as shown in FIG. 5, can be
mounted to the hanger frame 10 though a mounting block
51, and a position of the positioning pin 50 may be adjusted,
for example by a position adjust plate PL, against the hanger
frame 10 and the inner panel 5.

In the exemplary embodiment of the present invention,
the locator 70 is adapted to clamp the inner panel 5 of the
parts 1, and a plurality of locators 70, as shown in FIG. 6,
are mounted at an edge of the hanger frame 10 though a
mounting block 71.

A position of the locator 70 may be adjusted, such as by
a position adjust plate PL, against the hanger frame 10 and
the inner panel 5.
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Meanwhile, the hanger frame 10 clamps the parts 1 by
means of the vacuum cups 30 and the locator 70. The hanger
frame 10 may be pressurized by a separated pressurizing
unit 8, as shown in FIG. 3, when the hanger frame 10 is in
a state of loading the parts 1 on the hemming die 7 with the
parts 1 being toward the hemming die 7.

The pressurizing unit 8 includes a pressurizing pad 9
which may be movable up and down above the hemming die
7, such as by an operation cylinder (not shown), so as to
pressurize the hanger frame 10.

As shown in the exemplary embodiment of the present
invention, a push block 80 may be mounted on the locator
70 and may be configured and arranged for pushing the inner
panel 5 of the parts 1.

The push block 80 pushes the inner panel 5 of the parts 1
while the parts 1 are loaded on the hemming die 7 by means
of the hanger frame 10. Further, the hanger frame 10 may be
pushed toward the hemming die 8 by means of the pressur-
izing unit 8.

In this case, a position of the push block 80 may be
adjusted, such as by a position adjust plate PL, against the
hanger frame 10 and the locator 70.

As shown in the exemplary embodiment of the present
invention, the locking unit 90 is adapted to fix (lock) the
hanger frame 10, which clamps the parts 1 by the vacuum
cups 30 and the locator 70 and loads the parts 1 on the
hemming die 7, such that the parts are suitably loaded on the
hemming die 7.

As shown in FIG. 1 to FIG. 3, the locking unit 90 is
mounted to the hanger frame 10, and is clamped by a pin
clamper 60 mounted to the hemming die 7. As shown, the
locking unit 90 further includes a locking arm 91 clamped to
the pin clamper 60.

As shown in FIG. 2, the hanger frame 10 is connected to
the locking arm 91 and a clamp hole 93 where a clamping
pin 61 of the pin clamper 60 may be connected is formed in
the locking arm 91.

As shown in FIG. 3, the pin clamper 60 is disposed on the
base 6, and the clamping pin 61 may be moved up and down
by means of a clamping cylinder or the like (not shown)
within the pin clamper 60. The clamping pin 61 is insertable
in the clamp hole 93 of the locking arm 91 so as to fix the
locking arm 91 to the base 6.

The pin clamper 60 can be in accordance with any known
pin clampers which are known to a person skilled in the art,
and thus detailed description thereof will be omitted in the
specification.

Hereinafter, operations of the panel hanger apparatus 100
according to an exemplary embodiment of the present
invention will be described referring to the drawings.

In the exemplary embodiment of the present invention,
the part 1 which comprises the outer panel 3 and the inner
panel 5, is loaded on the marriage jig (not shown).

The hanger frame 10 of the hanger apparatus 100 is
mounted to an end of a handling robot (not shown) through
a tool changer (not shown).

The hanger apparatus 100 is then moved toward the
marriage jig by the handling robot, and the part 1 is fixed to
the hanger frame 100. In this case, the vacuum cups 30 can
apply suction to and hold the parts 1 to the hanger frame 10
by using vacuum pressure.

In this case, the positioning pin 50 is inserted into the
positioning hole of the inner panel 5 so as to properly
position the parts 1 on the hanger frame 10, and the locators
70 clamp the edge of the inner panel 5 so as to fix the parts
1 to the hanger frame 10.
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Then the handling robot moves the hanger frame 10, on
which the part 1 is fixed by the vacuum cups 30 and the
locators 70, to the hemming die 7, and loads the hanger
frame 10 with the part 1 on the hemming die 7.

Then hanger frame 10 is locked on the base 6 near the
hemming die 7 through the locking arm 91 of the locking
unit 90.

The clamping pin 61 of the pin clamper 60 is then moved
upward (e.g. by means of the clamping cylinder) and is
inserted into the clamp hole 93 of the locking arm 9 so as to
fix the hanger frame 10 to the base 6.

Thus, the part 1, which is clamped by the hanger frame 10,
is properly positioned at the hemming die 7 by locking of the
hanger frame 10 to the base 6 by means of the locking unit
90 and the pin clamper 60.

The handling robot then separates the hanger frame 10
from the end of the arm, and the pressurizing unit 8 moves
the pressurizing pad 9 downward to pressurize the hanger
frame 10.

The push block 80 mounted to the locator 70 pushes the
inner panel 5 of the parts 1 while the hanger frame 10 is
pushed toward the hemming die 7 by means of the pressur-
izing unit 8.

As such, the part 1 positioned on the hemming die 7 is
fixed to the hemming die 7 through the pressurizing unit 8
and the push block 80.

Then a roller hemming apparatus (not shown) performs
the hemming process, particularly by bending a flange of the
outer panel 3 toward the edge of the inner panel 5 by means
of a hemming roller so that the edge of the parts 1 is
hemmed.

According to an exemplary embodiment of the present
invention, the panel hanger apparatus 100 may clamp, load,
position and fix the parts 1 on the hemming die 7 as an
all-in-one apparatus, and the apparatus 100 may reduce the
time required for the entire roller hemming process.

Also, the apparatus 100 according to an exemplary
embodiment of the present invention may position the parts
1 on the hemming die 7 and fix the parts 1 on the hemming
die 7 though the pressuring unit 8 and the push block 80
while the hanger frame 10 is locked on the base 6 though the
locking unit 90 and the pin clamper 60. As such, according
to an exemplary embodiment of the present invention, the
apparatus 100 may secure clamping force of the parts 1 to
the hemming die 7 and may carry out the hemming process
without requiring the use of a clamper and, thus, without
interference of a clamper which is used to clamp the parts 1
in the conventional art.

Also, the parts do not require repeated clamping and
un-clamping by a clamper along the apparatus assembly line
in the hemming process. Thus, the time required to carry out
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the entire roller hemming process may be reduced, the entire
system may be simplified and manufacturing costs of the
parts may be reduced.

While this invention has been described in connection
with what is presently considered to be practical exemplary
embodiments, it is to be understood that the invention is not
limited to the disclosed embodiments, but, on the contrary,
is intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A panel hanger apparatus comprising:

a plurality of parts each including an outer and an inner
panel, the parts configured to be loaded onto a hem-
ming die;

a hanger frame;

a plurality of vacuum cups mounted to the hanger frame
and adapted to hold the outer panel of the parts by
vacuum pressure;

a plurality of locators mounted at an edge of the hanger
frame and configured and arranged for clamping the
inner panel of the parts, wherein each of the locators is
provided with a push block configured and arranged for
pushing the inner panel while the hanger apparatus
loads the parts on the hemming die; and

a pressurizing unit separate from the hanger frame, the
pressurizing unit configured to pressurize the hanger
frame while the panel hanger apparatus loads the parts
on the hemming die,

wherein each of the parts is a hood, and the panel hanger
apparatus loads the hood on the hemming die.

2. The panel hanger apparatus of claim 1, wherein the
panel hanger apparatus further comprises at least one posi-
tioning pin which is mounted to the hanger, the at least one
positioning pin being insertable in one or more positioning
holes in the inner panel, and being configured and arranged
to position the parts.

3. The panel hanger apparatus of claim 1, wherein the
panel hanger apparatus further comprises a locking unit
which is mounted to the hanger frame and which is config-
ured and arranged to fix the hanger frame to the hemming
die.

4. The panel hanger apparatus of claim 3, wherein the
locking unit comprises a locking arm which is mounted to
the hanger frame and configured to be clamped by a pin
clamper disposed on the hemming die.

5. The panel hanger apparatus of claim 4, wherein a clamp
hole is formed in the locking arm where the pin clamper is
disposed.



